We present
1-2. Load Balancing Problem
One of the important issues in distributed computing Differences of distributed computing to parallel computing: loose coupling, independence of process elements (divisible load), and heterogeneity (network, servers)
To minimize the message time-complexity in load balancing, we consider to
• avoid wasteful communications and migrations,
• based on locally asynchronous processes,
• which are dominant than the communication over heads. 
1-3. Popular Approaches

2-2. Diffusion Equation
Let us consider a discrete Laplacian L, the operated u-th element is
The DF methods essentially result in solving ∂f ∂t = −Lf , the flow is determined by the differences with w e . At the k-th iteration, the difference equation (FOS) is 
OPS is including FOS, SOS, Chebyshev schemes, and established for parallel machines, but,
• the calculation of all eigenvalues of L is necessary in advance, to set the parameters α k , β k , and γ k , 3. Asynchronously migrate it in locally distributed manner.
3-3. Efficient Message Passing
Tree Walking Algorithm for calculating the optimal flow 1. Accumulate the total load u∈V f (u) from leaves to the root.
2. Broadcast the balancing solutionf from the root to leaves.
3. Calculate the flow from leaves to the root. For a leaf u z e = f (u) −f , where e ∈ E is an edge to the parent of u ∈ V .
For others z e = f (v) −f + e z e , where e ∈ E is an edge to the parent of v ∈ V , and {e} in the summation is a set of edges from the children of v. These processes are message-driven. 
Conclusion
Load balancing for servers on the Internet as Grid.
1. For a QP problem equivalent to the DF method, we have proposed an adaptive method : the optimal flow is obtained by using variational computations, and the conditions of migration for the bottleneck edges are relaxed by the bypasses on a cactus.
2. We have presented it as a distributed algorithm based on only local communication and asynchronous processes.
3. As underestimations, simulation results have shown the num. of rounds for migration are decreased under 2/3 for the MST, and the cost w.r.t the traffic instability is about the half.
